(19) 



J JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number 2001307545 A 

(43) Date of publication of application: 02.11.01 



(51) Int a 



H01B 1/06 
C08J 3/24 
C08J 5/18 
C08K 3/32 
C08K 7/14 
C08L 71/02 
C08L 83/04 
H01M 8/02 
H01M 8/10 



(21) Application number: 2000249319 

(22) Date of fifing: 21.08.00 

(30) Priority. 17.09.99 JP 11264066 

16.02.00 JP 2000038727 



(71) Applicant 



(72) Inventor. 



NATL INST OF ADVANCED 
INDUSTRIAL 

SCIENCE a TECHNOLOGY 
METIHONMA ITARU SEKISUI 
CHEM CO LTD 

HON MA ITARU 
NOMURA SHIGEKI 
SUGIMOTO TOSHIYA 
NISHIKAWA OSAMU 



(54) PROTON CONDUCTIVE FILM, ITS 

MANUFACTURING METHOD, AND FUEL CELL 
USING THE SAME 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a proton 
conductive film excellent in heat resistance, 
durabflity, and proton conductivity even at high 
temperatures, its manufacturing method, and a fuel 
cell using it. 

SOLUTION: This proton conductive film comprises 



an organic material (A), a three-dimensional 
crosslinking structure having metal-oxygen bonds 
(B), a proton conductivity importing agent (C), and 
water (D). (i) The organic material (A) has the 
number average molecular weight of 56-30,000 and 
four or more linked carbon atoms in a main chain, 
and additionally, (ii) the organic material (A) and 
the three-dimensional crosslinking structure (B) are 
joined by covalent bonds. 
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(C) . (D ) 5r^-TI.7-nhy(S#ffiST'J. 
■jT. (i)«WW(A)«, 56-30000<0« 

Sfcfc. Hi) (A) b 

3K7l%mm (B) fctt, 9*S£LT 



1 



K2) 001-307545 (P200 1-3 0JL8 



mm 1 1 < A > • 

( c ) . ( d ) ttrn+bm b *e*ttKT* 

->T. <i)*«MWt (A) tt. 56-30000O& 
^fe^-^fiSr^ I . *o±»t^Sr < k 1 4 fflwjilS I 
fcKJMFFfcfcfc. < 1 1 > (A) fc 

3d5t$mmm <b> *«. KWt^tiott^LT 

2 fc twat ti»7-o h ^swa*. 
in** 2 1 *«hmi (a) i±. x-Tmx-h 
hzt zmtttnm i wa^om v >m& 

HW8S3] WWW (A) lis *U 7^5**1^ 

sit &mt-t mm 1 cmwu b 
[M**6] tmm (a) i*. stfc, ±«fc4« 

** i k ***fc tl»ff*« 1 fcKtt^n h yfcStt 

[il**7 ] **tt«» ( e ) li. tf'Jx^-uy** 
S, KTfcfci k t«ak-t61l*«6 fcKttarn h y 
fijSifttllSS. 

HH*«8] *«SBJ« <A) tt, ^T^^y 
F k # 'J xf-W- V x K k <0«£*T* h Z. k 
fctWRfc-ffcil** 1 fcEBK&T'n b y{£*£«$L 

tit** 9 ] Y&m&ffi&k ( B Hi. m *-» 
XttetcJ: 0 #*3 *VO * £ fc t>1«8 fc 1 

fclBf^ru h yfi^ttK. 

10] rob yg*tttf4»l ( c ) tt. ** 

yfzsSliflS. 

[31** 1 1 1 «M«Ga*«»i> * ^ '* b 'J 

6 £ fc fclWtet&il** 1 0 fciSK<oTD h yfcgtt 

Mo 

lift** 12] ra h >ewwt4ffl ( c > a. 
m (A) fcj:tf3&7asfi§flf5i# < b ) o£f+» 1 0 

0fi*Sfc**bT 5-5 0 0fi4$#tJ £ k fctfttt* 
SH*JS 1 tlBK^T-n h vfiWfflR. 
[ lf«JS 13] * ( D ) 14 . r a b y fi*ttK£*fc 

ia*ja 14] * ^k. naoi ( f > tjcu+t - k 
1 a** 1 5 ] mm ( f > ^5 xiwrc* & ; 



fc frits k sn** 1 4 (cfaa<07-n h > . 

[ff^JS 1 6 ] (A) , 3&7u£«§fiSjitt 

(B) fc»jW*3h*»l»ttii«fl:-6«' ai^rnby 

©Wttt^W (C) £fi£Lfca£tt**trRi6**H 

SSL. ffLSrKK1-4ISk. 

fc. *««Xl4«fl«0* (D) S:#fti?^l»£kfc<J:0 

TESIgffljif* ( B ) *»*S*«l8k**0. £k$r 

mm 1 7 ] wm% < a > . 3^x5?««jt<* 

(B) fc»ji«-41ii*4MllffiS»ft^«. R^rnhy 

(c> sra^tita'&***ow^*« 
fc. m&mmn* (d> at/^n^4OT<or 

±9VVuy/l^0£fi^\ K+fc^-B^fe-^fcJ:4 
3J*Sc»*»«3B* ( B ) «Brt3tf*lSfc**tr, £ 

fc ^mki-srn b >{mm&<nmm&. 
im% 1 8 ] tmm ( a > 1 3»7c^^sjt(* 

(B) *»*r&^*«HM^^*kS:««Bffl8E 
( G ) *TiI^-f & £ k **ttk -T 1 6 Xi4 1 

t«*ja 1 9 ] ( g > fc. $ ^fc. 

#2 0&±X\ ItOftjOtf 1 0 0"ClS±Ofl:-6* ( H ) 
* Jax 4 £ k ^^mfc ^SiS^Jl 1 8 fclBiicora h y 

i mm 2 0 ] mnmt 2 0 titc. *o»js** 1 

0 0Xa3Lt«flS&* (H) tis ^SSxf-vy. K^Tn 
5 1 9 fciett^Tu h y taittK««3S*3fe. 

mm2 1 ] ii*«i~i sw^iscua 

coroby^WHRSfflv^SikSr^Stk^SSm 
[0001] 

[%WcoB-r*S«i^»] *«DJli. rnhyfi*tt 

ffi. ^cogii*asy r -^-^^?<fflv^^»«vfifcW•t4t 
<0T*9. £&fcPL<l±. Wafett^KAttfc^ L 

S. 

[0002] 

fcURSWffiafcJ: *)^<HW?4 TlzftmZtih 

i)\ z^x-mwrn^mmwrn (pefo 



!(3) 



[0003] znxoiz. mmmmmmi. 
^ m&z t mmnmt ix>m%m& 

mizm-oxah-r. mhh\vtT*vmizhhm 

mnrnizxiv* visa, iumvummoA * 
nx^z. zmw-mmtwi. mm. n 

afion PJHDu P o n t*L OT&lfSM , 
330, 654# ) . DowM (Dow Chemic 
altt< #^4-3 66 13 7-^) . Ac i p 1 ex 
Rffij (M1\&L% (*) tt> - 3 4 2 6 6 5 

^),Flemion RBS (W®=F (fc) #) *#» 

i o o o 4 1 zithy •ymm^nmumzm^m 
mm£ft?mmm?ii. y-vmmmn 30 

v^fgisSfc-ri-k. mhy&mz&i-wu* 
*^ 8 0-CSS^ik«Wfiv^jaS1i«T'3K*%^^T 

t£kv^5ci&W&raS* I £t&. 

[0005] mwbniffiX'te. z 0 Ltzm^gM 

m:M®?&c\bmiz&->-$#>t>ft.'£ti r ). ±0H5^ 

®i£mzx%)v*?-t:%mx'£z>. sf>K. mta&%.z 

1 4 0X:iT^L#S€6-k 2&*<D|6Lt^ 

[0006] af«*HFa«w«»**«a*&±#* 

ffcb •) k&S WSfttt^rSfi^S^^^* 9 > 0"*- 
If, tf'JW^U^V-^ (^¥9-1 10982 
*) . ^•jx-r/^/W*y (KWFl 0-2 1943 
#^10-4 59 13-t) - ^'JX-fJU-f 
)Vr\V (WBPP9-8 7 5 1 0#) *i«Wf Ml4 



001-307545 (P2001-30JL8 

b y&t&Ztt^-t&tzMz. x>i>*y&&. U>I?* 
QttoX^htf. 7WW&n®£l,z\tim%M<r>i. 0 

zmzumx-zK^t ^0 ras^fc 0 . 

#J>2>k^-5IS]S#*>&. 

[ 0 0 0 7 ] ro b ygsittffik ttti. &<o 

0, 7^hV©M&ftHITO*WC»rV& (Solid 
State Ionics74 <1994>.*10 
5H) £*ifc0>*i»Hfltt. WCfc3E£»fc7 , a 

KOffiv^Ui^* { SliT'S.l.kv%^ra®* i S)*. - 

mM®*W*LXX. : ?XY~?-t%&-thl5& (fflffi 
¥8-24 992 3#) . ZiUfr>&&tt&% = ? kS"& 
-Tft^ffi ( taw 1 0 - 6 9 8 1 7#) ^* 5 K^^*tt 

[0008] w±*)X 0 fc, taw)ifflww«fflflifi« 

£*i*-W>i:£%. » (fliffl 0 01CH±) 
[0009] 

immikixott&tmi *momu.. 
m&ntt : ?-m®mmi l zt5vz> fsm&iw&tz fc» 

%hm%.mm-t 5 1 k . 

[0010] 

[HHSIWl^ l>3t^O^S] *^ B M<c»(i. ±ie^s 
kr^. K$r$J&-r6£^#kLT. 

a^s-s^-t&dk^io. ±.iao^^ak3<fc7c 
a?ttflijt(*:k^iat**tt^*^*s<x"c, p*^** 
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[0011] ttrfc*. *?6 B ^m 1 OJWHc Mitt* 
Sftftgjt (a) . ^S-K«^^^-t53<fc^l§1S 

a* ( b ) . ra hyfiStt#43W (c ) , 

( D ) 5r^tS7-n h ygSWHTCfc-at . ( i ) * 
WM (A) li, 5 6-3000 OOjmtfH*** 
t , *»o±8fc4«3r< k i 4 lIcoafSLfc^lI? £ t 
fe' S&fc. ( i i ) (A) k 3&jn£ffif?Si£ 

*(B) kli^ttt^CiOIS^tTV^CkftWS 

loo i 2i *m<7)m2com££ti\i. mi 
cr&mzti^x, ^m'S. (a) ii. *yx-f-*«c 

[00131 $ b\Z*it, *m&%3<Wffl£** 1 

if. %2<mmza^x. ^mm (a) ii. *yrb 

SWUM****.*. 

[ o 0 1 4 ] 4*. ^^%4Q%BBt:J:titf, SSI 
«>W«cavvc. (A) li. jK'J^-fPVjffC 

fc* i k SrftSk 1" S7"a *• y fiSttJKtfii^ *> . 

[00 15] Zhlzit:. ^nmnrnsffOmfziti 
If. JMof^fewc, ftMW (A) li. 

+wch*z i zmt-rzra v ymm&m 

[0 0 1 6] 4*. *#!H«»6«JH8fcMitfv*l 
<&#»s:i$vvc, *WW (A) li. $£>£. ±*fc4 
l5feg|^Stfc^JS^?rt>ofiMttt«lli (E) 

irr* r k Sritstk-rsro b >G»&mimskzti 
[ o o i 7 ] $ ^£4*. ifimmioifflfc**- 

li. »60WflfctJV^T» ft*tt6Jli (E) li. tf'Jx 
f-u y y HTfcS z k £ WRkf * rn h y£$1i 
R#ii«$*iS. 

[0 0 18] 4£, aBWO»805Wl£J:iltf. Wl 
<03WBtfi^T. «WMt (A) li. ^Urb7^f-^ 
y** x F k * U x^-V y** *s Y k Ofi#ftrC& l> Z 
k £Hi8k1- h ygStt&tfJS£$*l-S ♦ 

[0019]$ huztiz. *m<?M9(nmiz£ti 

If, f&lO&HJlKfcVvt, 3&7c28S18ji#; (B) li. 

[ o o 2 o ] 4£. *»Stf>» l OtfjJWItcifitf . * 
lOJMfflcB^T. rnhyffiWtft^ffl (C) li. & 

«H*»r*4i k fe«ski-*ro h ymmm 

[ 0 0 2 1 ] $ blzt fc. 1 1 <0«Wlc J:*i 

If. JSl0<o5tMBfc«v^T. «MittBSli. ?y/xh 

y yircftii k *#stk-f sra h >mmtfm 



[ 0 0 2 2 ] 4fc. *mML 1 2<0WBC J:*ltf » » 
lOf&BHfcijwc. rnhvgattft-Wfl (C) li. * 
(A) tJ«k^3<J5^1§fl!ii* (B) c^rHil 
0 OSftnBlwStLT 5~5 0 0SS$£fc.I k£8Sk 

[ 0 0 2 3 ) $ £>C4fc. *«B8<0* 1 30«BCi*l . 
If. mo&BflCfc^T. * (D) li. rohyg^lt 
K£S£*tLT 1~6 0fifi%£tf.I k£1t18kt?>r 
uhy£5SttlB?#lgft$fT.*>. 

[ 0 0 2 4 ] 4fc, 1 4<03WHC ifttt. « 

lOWflfctJWC. $^>t:. tt^Sl (F) $r^-tS^ 

k Sr^k-tl.T'a b yiK^ttK^'SttSiT-S . 

[0025]$ fefctfc, *5MB««1 SOUWtiil 

if. %i4<rmmz}i^x. mm (F) ii. 

k Sr1*ak-t?>rn V yfi^HtK^Stt^^ 

[0026]-*. 1 6«wae iWf. * 
mm (a) . 3^7E5^)t{* (B) mmhtv*. 
ftmmmiti&s. Rvrahy&mttim (c) t 

Xgk. RWR^fifcBSR+t. *^XIi«<*^* 
(D) fe#ftS«*iktJ: , )yA'y*'»Bfetrv\ K 
+CfW-iBMS^J:*3ajBI!W«W (B) m 
«8«Hli:**tr. ik Sr1tak1-i.ro Vy^l 

[ 0 0 2 7 J *«WWI51 7«o«Wfc iiitt . * 
ffiil® (A) . 3<J5c3imfll3i<* (B) £^j£-f!>iD* 
^B?ttftE«ft^%. RVT^b^eWMt^ffl (C) t 

iSks KWRS*ifc»BR+fc« 

( d ) atffjttaw^ 4 mnrw-MHKXtifiton 

7>V3-)Vt: : tP£ZitZ>Zblz£ •) V/l/^RJBtfT 

(B) t»**-fr*lSi:*«t. ClkSr^fSki-sr 

[0028]$ feCtfe, *«»0» 1 8<0««WC *<t 
If. ^1 6Xlil 7<0«Wfc«v^. (A) k 

3^7tJKlS^jH* (B) t«W*10*4MBffiWlft* 

mtz%wm& (g) ^T-m^-r^wk^^k-rsr 

[ 0 0 2 9 ] 4fc. *5fflH«W 1 iiitt. « 

I8(0»«8fc*iv^. mm (G) fcr. $f>H. ttR 
«*tf2 0J2LLT. *>o»jS*«1 0 0*CJjLk^^5 
(H) Wii:t*1«l:tirah^«JW« 

[0030]$ feC4fe, *^JcO®2 OcO^titL 
If. SI 90W3HCfcWC, Jt*W** t 2 0JaJL'C» * l 
-ym&tfl 0 O-CKUKOft^tt (H) li. ^Kxf-P 

y. ftBtrntrvyafcii^^^^Stffis;: 
k twik-r stu h y&mmnwm&tfmzti 
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[0 0 3 1] ifc* *WJ&t&2 lfimfciti 
If. ^171)^1 SW^-WuWWWCiOWfeftiT" 

[0032] 1. (A) 

3&7c£fifS«Bifr ( B ) , To F yfe 
VttfMffl ( c ) ( d ) b ift&t 

■fft. *»BHW«MW (A) robytswuic 

t&m-CmZtl&ff. 5 6~300 00COfSfl^# 

^s^u fr-oimiz}-* <ti>4 mnw& Ltz&m 

[00331 «R4Mt (A) tt. JJE2o«>Rfrfc» t 

[0034] ±&fc4«5:< k t4«l<7)3«^L^^*li : f- 
£fcokv^g#£^£3fc^*«l«Ktt. *Wt** 
ti>l££B)rr6-k^'t<&v^T-S£L<&v\ * 
|*LfcK*IB^4ffl*j8"e*>-''ti. jt+tcl^s. 2 

fikfcwo. s^is? <o i ~ 3 mftX'mv$.Ktf& 

£9. *0M%. lWWTnFyfc*tc J: 

tt! 4)i«m:o^#ji^$r*-ri> ! t.oT'*)Wf. ; 

[ 0 0 3 5 ] 3 h fc. *WMt ( A ) tt. ±*fc4«G:< 

rfcoT *t»C«», 
MX. KH^co^roJS^^T'^ttJ:<. S^K 
tt, v^iUBft^^ifc^Jb-J-CtiV^ 431$ 

wkjmfp *** * ft *> , 

ftgcii. WcJJB**^ *»« (A) k3ifc>t 
£fi§flfittt(B) k«tt^CJ:*WJ!MiB»»*«H*^* 
fctf>fctt> *WWt**W*T*i, 3 0000OT 

too36]::t, ( a ) fcKi-t 



/H&n-Tf-/K tf'J T^U/Hfi-f VTf-;k 

7?y>H!te rt-/f/K tf'J U?) 7? UAH 

r^yiHMv***-*. #'J <^*) 7?yn* 

#y TtVfWMfr* i^y (-**)7?y 
jumv/=*. #y 7*y*«4 v#n- 
;k #y 7^y/nt^^^>> *y 1*9)7 

9 y ;H?Xr7 »J A4fo^y (*9)T9V A«» ; * 
D7?y/W75F\ ^yN-7;u^7^y;w75K; 

iK'J 2-7^y^7S K-2-^f;^^^*>' 
i^c07^ y/W7S FX ; *y8H8t*x;K # y«»t 
^/u. ^UT-oh-^yKt'^/K 3jf'JBKt:x/k *fJ 
n-iToyHb*^, ^>J>(V*ToyKf^;K jK 

y^^^yfit'x^, tf'j^yyRt'^/K #yyw- 

oPSt-/v s ^'JhU7;^opSEt-;l-, #y£& 

IS : ^'j b'^;P7;U3-;i^ ; jK'J t'^i/Tf-^-zMgo 
7-fe^-;Pffil§ ; Th7^f-^>-. ^■y-^f-l'Vs * 
UM-vy. ri]*^y^ Yiriit'fW^ y-hy 
fiit+vvwnxv**^*** 3fefc*«<05Kyx. 
^-uy, fj7Dti/y, xKU^f vrf-wy^sKy* 
V7-f y»; ^»JrF57;^oxf-vy, ^y7-yft, 

li, CittfetcRB^^itSt^i^^. tit. *WfiX' 

^*n^fr«tl:£i*£ 2 WXtS^ LTttfflfi - k b 

mmtpty. *'Ji-f^. ^'Jjrix7^y«. 7 

TC^fiHtje^To h y{§3l1t#4?f>JkOffl5itt$:IS)^ 

t^vv**^ mox y x-r;^a*ffl^i. ^ k * { <t 

roVyg^1tttW]kcoffi^1t* 5 ftffT\ <t 0#< ^ 
ra F yg*ttft-W]<0«SSD*«H6k^S<7)tS5Ta F 
y^tt^^^tSfctottt^^f'Jk^S. 
[ 0 0 3 7 ] $ ±Etfc1*ttOJJ4>tii»tt*» 

#KjfiH>. *:UTF7^^L'>'=1" d f^Ftt. ^* 
^iS^TnFyeflMtKfcttffli-ik. 

*»ft* 5 ^3St-^ , leo-c^-c^fe^Sft*^ 
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I***, fifi^^fiA^OOOh. 2 000OT?>i 

[0038] *fc. wm.mmht. x- 

h^f-uy. A.af^f-i^y. t??^fv>- 

iv\ .I*lfc0>3t>, *f-l/-ytt&M-~2 0Ot>*>tt. 
[0 0 39] i*lfe*«HMIfctt. 4*>hsm 

[0040] zbiz. mm (a) tti, iJEtfc* 

«S-&fltf)H*»e* |B!MttjteMrV>WrW<yxf-i/ 
4j£lBOT<7>fii*ttfflSS (E) fcttiTfciv*. 

&ft*tttttt (E) (i, 7nh>&mK-C-hl* 

[00413 s*ttWB<o**Jtayi. 

5RJgtt. WIIBWc J: (A) 1 0 
Otta+Cfctti^ttfflBtfteWJNi, 5 ~ 
9 5fi*$. $f^L<Jil 0~8 0fiMSPt'fcl><, *tf> 

[004 2] 5Sr*3. $4HMt (A) wffiUWl 

200-2000, -n. xvx+wyw-tvm 
=Fmt. mspf^frf-M.tf® ioo~iooo x'bzz. 
ttfUtK. xvxj-uyyvo-wttft&te* 

[0 04 3] ft-Cta^i**. *fHHfc*$wt 
ti. (A) 3<toriR 

UH«t# (B) fcli. Rfl+TfttfltafcJ^'tSr&S 

1 ) H«« (A) tML"C*fe*»tf>3itot5g1SflBi 

* (b) fci&*irK&. «ittao*»«tt^y*«^ 



2 > 3 xmrnm < b > ic« tx h t«*w» 

«(A) fcEUMf&Srfllx.tf'f y^7*-m. t'-;u 

[0044] ±IB2-?<7)*ao5 *>, l?#^ati. ± 
5. *<7)|gL »S*XfrftTtt. *1HMt (A) fc*KK* 

(si -oh) ZLfcthhcox-h-ix, mm. 

[0045] 3rMi« ( a ) cjn*^M14-> y;w*Sr* 

Mffy. fx (huxhdfx^y^)^-^^ t* 

/i-y, t'x (h'jxh^i^v'y^) r* 
>\ fx ( MJxh^v-xD;u) Hr^/y. fx (b'J 

3_ X R 2 x-Si- (CH 2 ) -Si-R 1 3-xR 

Dt;U«, xtiO~2W^. n»i4 -2 0«^ 
■f. ) ^U7-ot^y/y3-;K7) 

5(54ga»iin*^))?tt^y^* s iS'&^t> w 
3Jttt«. ffip^* r ^y^j ) . mwfwn 

t>« (iS^llil. r EP I ONj ) , ^ 

A7 7 ;j), ^y (ifU'-co-rw^i't- 

(Aldrichtt»t)^*^JR§*ttV^ 

6. 

[ 0 0 4 6 ] tBtti 1 . 7 5 /S5r^ 

-rttw-cJMUf. TMRo3-byxh^j/s/y^ro 

f;l/^ V y7*- h ( IMS' 'J 3 ~ «** r K 
BE9007J ) -fc^y* 

yy^ttstOTfiWl 3-h'Jxhdfi/^y;wr 

K, ««lii«*«^«Sf«S^«:«t6t.W"C'*Wf. ^y 
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£D£ «W**t / 1 - k * - k *= * *» T * 
[0047] JJBfcffeSUfc ±k LTSWMl 

■j;l^£l®£trfr««S«£ffl^Ti>J:V\ SPTlc^Mtt 

jk^Mmzmmm^tf. a*. $ff*i oooot 
n^m^hztmth^. ooo*g 

eroi«i£*fc*t txso ttmrcfc o . # * t 
[oo48] ±eai*4M»tt5/y^i^*** t4 « an* 

Ttt* «-l!^^KJ:*3JR7ca*«IBfi*k«IS^ 

«r*fcftff*K*^. 30«4%£®;i&k. 
[0049] £«Mt£fln*#ft?tt>' 'J tfc 

\) ,vmmtftia*ft®%%®£* *> 3K7t^igffi3tfr 

(B) *»SW4fc»» Sijc7)3»5c5effi^jt*5:«-r 
<9*£T'i, S^3&%&*flijlft££)£'t& 

I o o 5 o ] <r<o ± a waMn*^^ y * 

itttkli. 8tft&A"Ctt£bfc»k*9. WW 
ftgfeff fc£K-«*8£fc i 2 3 jJcsaaWIBt**** 



K£fcl>£k#?S3>. 

[0051] *^BBKiJ^t<is msSLftX'hh^Wfa 
»(A) kffl?M#T'£6£g-B^i£££ : £"t&3& 
TC^fitfiiltt ( B ) fc***- * i k J: 0 . 

frfc. iiT*4W:B»ttktt. tt 

#£L<«il4 0*CKLL£^-t.> 
[0052] 2. 4«-IMHS^t:»t*3<totaBW« 
511* (B) 

3fi» <b) . rubygstttt-**! (c) m* 
^igfliiitt ( b > a. Kco^t-^DittiM ( a ) 

[0053] zzx\ &m-imt&&i**3°to& 
mtmw ( b ) hi*. f-^v, 

0^)l7cSfc^k*^ : 5rl>^«^t;»'^^1-& 3<X 
7^i?l«^ii*$:«>ftt 6 . £ 3 Lfc 3 MglSfltitf* 
(B) tt. HRfc. jn*^»tt^H*****^*^ 

^) Sr^'J A-^r-t LX ZtLt,zM*ttmKS5ti XVM 
■^RtBSrffo . Vvb^SV^Wfe (sol-gel 
process)C± 0«*fcWRT> ±12 

<o»i*4M»ttASi**»±« ^Tttry*--9--+fc 
< . jn*^^tt^mirW«5: ( a ) x-m 

-thZttfX'%&. 

[0054] ZilbAM-WBttte**** 3»7C^«i 
flBS* (B) 0+Tt>» «ffctf4t^t»«)Ji» 

m^^d^xS^WX-hn. iW4. r;P3dfxx 

.j^-j.^An^-V-ft.i/y^SrJI^k L. V;^'^ 
SSr®ffl1-|.-ktcJ: »)S»fc»* , t*^k* { T'*6. 

X'%<. K^<r>wmh^x'hhtz^>. M%mzi>m 

[0 05 5] (A) k3»SKgtt»ittt(B) 

97-99:1. iWKIilO: 90-9 7 : 3 

x-hiztmti^. %«ffi^** J 3«»%*)i-cft 

4k, K^MJCflaMWliftS-C*^" 3&7i3H« 
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[00 561 3. 7Dhyfi*tttf4» (C) 

(a) mr&jis&ffi&ft < B > mux. ruby 

gWtttNSfl ( c ) Rtf* ( D ) m^hiih . «w 

b y©»tttt4«i ( c ) a, ro b yean** 
ornbywsfc±#3tf*aB*fl'5 

ya b y<s^14* 5 rn b y coWtS-t Tu b > SrSi-f* 

l o o 5 7 1 rn b yeawwwao ( c ) t Lx\t. r 

wi>£fc*W4U\ l««Si*Kt«i> 
*VK*JBU ^co+rCt^y^b'JyK. tl^b 
y>«^)^y«J6. H-yyflBISr^rt&JK'J^ 

[0058] «SEH*»W4»-C't . < . » 

h. xmiz&^xit. TahyGmttitt < c > * 

[ o o 5 9 ] b ye«Htft4« ( c ) cogsiDlii. 
(a) axt/3d:7tmmm^ (b) oaw* 

1 0 0 ftfiSSfcft LT5 fi»9eiLhtr*> 6 - 1 4 1 

w zcnm&tf5n.mmx'hhi. m<mruv 
ymimtx'&%<. m%rahymmtm#>% 
^ _^ Tahym&tis-mmmzit. wc± 
ntW< . iwflirtttJtSr^v^BrrMUfc* 

tttt4-SI**JJ& (A) h ( B ) co^tfS 1 0 OCMHC 
ttLT5 0 0*i;g&2:iSgx.&k, ltttf)Bl£ffl<<tf:#£ 

[0060] 4. * (D) 



(a) . 3&mmmm (b) avroby®»tttt 

4»J (C) MUX. * (D)«fl^M.*Wt 
fcwa± N * (D) tt. Tnby*SWWCfitt6fc 
**^fcLT*>ftB*fl5 fctfTnby 

^itii. ***roby«WK->f h 3 o+ 
vMi*W*ra b y * »/ vyfixfi < WW* 
[ 0 0 6 1 ] t-cttffll-*^ 

zwrnizmxtrntoMis =f>#>mzfczm!tX'$& 
i>tntx&< - t#m tv\ sits 

3 i«BBW«6*?&3ttft-t4 - *^4 L 
[0062] «+fc**TO«C* ( D ) Wfttt. 
li, raby^lttK^it^tt, JiS 1-6 0*1; 
k. 3E«-%roby©WfeW»^^ 6 0*1: 

4***«»3MKcSHi«^v^«?>4^5*^s' 3 - b 
[ 0 0 6 3 ] $ fefc, *«WC4JV^tt. * ( D ) K» 

ix. y°ovymm& r )mz-tz>KMz. kkx 

f-wy, ftKrnei/y. m/f-vy. r-^fo? 

7M5>, itM-)\,X)V**4M b's -St+lV-fclVh. 
75 b\ N-^^^-tVU^VySrif^flfe^^rfi^ 
rn b yft^^Sr 1 «3l±#ffl LTtiv^. * WgL 
ftOTrabyfiatWRoaStolli. l«WEt*TS* 

^f*0+t* 5 0*l%OTTfcl> . * bt s i o Lfc* 
hfttJ^Toby{5»%«i:cO«fflii, *fc'ft«o^iO 
tra b ycofsSfc-l^MKft^ Sv^ro b yfe 
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[00 64] 5. *<Ofl!l<OffieJfcfr 

< a ) . < b > . ru v vm&m 

m (ORV* (D) owe. *«J!«>BW*»5r*>* 

[0065] mm , masw < F > wurtflfcw* 

S '3&7c8iffitt£** ^ftfcfeWMBflME* * L 

ftuk W«:«>W»"5k »*t<ttffi*«l OO^rn 
KIT. J;0« ; 4L<«i2 0//mWTcOi>co^fflV^ix 
&. ItttJtli* WcWgSii*^. znXotcX 

ymmtixu. nm <») wnawM^t 

[0066] £*lfe^9^BI*IWaiA1-*W£«4. 
^(sol-gel) WftS*4*Jfe*rfflV^i ktf 

at. mmt Lxmmv&&&^ ;m**-»* 

[0067] 6 ' To b >raf1!HM3 *tf *«5«6 
*^c7)ra b v£*ttMi . Uc k tJ 0 , WW* 

it (a) . &m-mm£&i??&3Kx&&to®te 

(B) . rnbvfi»ttft4» (C) . atf* (D) t 
IMt (A) k3&%£1»f£ft (B) fctf^tttefc* 

[0068] t&wBffixs&vztit* immt-k 



Tn b yfi»tt*<1Wfe fcfri . i Ofc * . WSIMtf 7 
[0069]-*, *^BB<07"o b yfe»ttKt'{i, * 

fflMt (A) k 3&7t£l§fiijltt ( B ) k *>Hlfc#*IS 

<-t *» rD h 

[0070] *»sB(oro b yfg^Wi, Wt if . <X 

ZktfX'Zh, 

kKJ: 9 « V/^W ( s o 1 - g e 1 ) 

rt'3-A't#ftS**ikC* 9 . V;^> (sol- 
gel) KJES-fi^ffi. 

3) fc^t^*fiB*l®k^S-Ksg^t«tS3ifcfC 

5) h^trnmrntp^hmmL. z.ti\z& 

— «f-«»»*ftBLT«HStffc«t=s ol-gel 
rn-b^*t?v\ JEJc^coftro byeWttt4*JS: H 

[ 0 0 7 1 ] *r*5. 1 ) Xti2 ) OjiTCtt. tt^Lfc- 
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m£xmvmm®m^ix^xi>^\ 

s o 1 - g e i rn**+fc*****a»*** <» J: 

[0 0 7 2] *LT. 3*sWWi. IBttfcfcJSOtf). * 
MM (A) . *I^IIMS*MM-*3K>!*W«» 
* (B) , Tnh>m&tt*m (C) . (D) 

l><7)X'S>hfrt>~ ***Jfcfcovvtti. JJEMfttfifefc 
[ 0 0 7 3 ] . *3KHtf>7"n b >&M'&$k<OWkW5 

miiz-o^xzuzmitzfcto* tuELfci > xn2> 

RfcfctT* 3<JOBE«<»&**»*tS7 ,, J*-9"- 

*«iMt£*ti/c i o omM.%^mt^mxmmz 

[O074]io U^4M*fflHWt**fc LTl±, 

K ^i^f'JxKy/?^ )\v>f-AVsyy. 
rWxh*^?X fh^-'tvro^yf^ 
y ^9-n-7>*i'"f-*>\ TVy-t-7h* 

3*5^*3*- h** 1 *^*-** **** JJEWTA- 

/ws+c, ii>v*y®&~ xjufcvW. kkxxx/u 

£ yyi». 75>*£« *i!SS^**^»** l ' 
[ o o 7 5 1 a*. * i oxs-cii. aawwi < g> 

*JHvvct>J:v\ MR (G) kl/Ctt, -ftWfcli** 



5>, j/^-dc-tfy^iOX-r/Mi^MfflSft^*^ ^ 

[0076]$ s>t, * i oie-«i, Jfctt*#a«2 o 

tLhT', 0 0 , CJJLh^l:-&ftl5:^tWffl 

LTiiv*. £<DBL JtBW*#2 0J2LW>fl£Wi. 
JMW>JMS«tt*U fflHWtmt^i^ 

s-Siifca^sweffibv*. i oo 

0 0OT) *fflvvte«^*itt, BWUfcfc^Wli 

xfELfc 2oco^£*1-6fc£WOftfttHfc LTtt. 
KKx*V>\ ftK7nei/y. r-7 
+vy?by, r-^D5nv. 3- 

[0077] *2«I»«i. mi OlgTif 

ffiScDi&STUiriS-f ^fc^ s o 1 - g e 1 7-O-tX 

[0078] «ei ) JJ5S30XSt1t 
fe*ifcRlB* (-«r*>^1WB*BtWti) O+fc. 

mm^^^xummo t . mrtc^wRww^** 
<m& ■ mvt&zhtztb, «t < 

K# 1 0 %*><■> 1 0 0 XWIBI^IB L s RKWSfflK*' i 
0 0%fcjfi^tIfc\ ± OSWWfclHI*^*^^ 
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[ 0 0 7 9 1 3 £fc . huIS2 ) (OHmX'ii. *«HW. 
^TJU3-/^Xti&tt^7^3-^£tt£tf^ 

( i ) <ojsratH«K. *-7*3-*a£ 

KtfflMfc&fr-'fctt. *-7;U3-^1/#£T7«£4t 
ottivn £«J:$fc*-7/l/3-/y«£3l*8H* 
X«i*-7;U3-^lS^M*T«?:ff a fc« Bttfii 

fc*. K (2) <0*»-Cfflv^*i67^3-;Wi. £* 
JI^4WT«07^3-^t'S)0. *9J-fo* 
/K 4y7n;V-/k n-ravv-^k n-79J 
-;K t-7?/-/K ifl/^'J3-;K 7a£y 

3-/U:*i:«8teitli. 7;i^3-;u : *= l -. 9 9~ 
9 0 : io<otfc*jMJ4U>. *-7;U3-yu 
a-^BMiiwka. ttfl**«K*<i ox*»*i oo 

[0080] ^4<OlS(Ct5ftSifl^S{i. 7 

[0081] 3*7SBia«i*^ie**at* fc * 
ic. hhfritom&m*w&&tLxi§M. yy 

[00 8 2] ZftiiOlZ LX'i%htitzTX3 v yfcgttffil 

§ . *mv>rv v >m&mm^xm9Mt ?z 

li. ttlclRjeSixfcv^ ftri/^-r***. 7a by 

tn>-fs jxy&mzztmmx-* 

[0083] 



\mm\ jar, xmimmizm-immhtf. 

[0 084] Mfe& 
( 1 ) U**#fi 

7ohyg*tt»TOiB££!**»SB (-fe-f 3-lfrf 
UfttSs TG/DTA3 20) fcTSMffitfc. 

ji«9 o~ 1 3 oxrcsufci^Si L>» ££fc*£K 

SQWTCtt. Zcr>MAm^m±#-tM.X'Whtz*M. 

[0085] iF«£ 
( 1 ) It&ttlWI 

7n v yfcmm* . SJBawiT. 1 4 or*-7y 
fcT2 4i$ISHinSfcU:. JnSM&OtWi, 

x ... af^mfx-m^zmm. xii.mmm- mm 

[0086] (2)Tvh>&8HS$m 
*SKB»7a h yf5^1tM<7)^ffit^-x hS:M0 . 

(MEA: Membrane Electrode A 
s s e mb 1 y ) fcfWLfc. tt£M3M y t-^yx 
SJlJglSS ( V 5 hoytt«. 1 2 6 OS) tfflv^TW* 
iiCO. lHz~2MHztfXW*C4»ffF>fyt-^y^ 

6 0'C4 -etL^WjSlKT'7a h 
(OmfcZtf ofc. f^ttt LT 1 4 ot:T<o«e*** 

l^. 1 4 o-cfcfcwai, ai^«rt^snE ( 5^E) 

[00871 SQfeWll 

(*^b , jxh^i/yu;uifJrh7^^wy^v'H 
ay&fc) ^Itz^yX^z^Vrby^^y^J 
6 5 0 (mfi¥%^*6 5 0 : W^m^tt 
75. 0g (115. 4mmol) ZXtl. ^X 

3_^ijxh=Jfyy'j^7nf/Myy7^-h (fl® 

yijn-ym ffift^ TKBE-9007] ) 5:5 
7. 1 g ( 23 0. 8mmo 1 ) Ml. M^#H^T6 

o-ac-ci 2omvp->< mm. wrnztttt 
m-otz. mtitz&mmftzw -nmr (drx 
-3oo. f)va-^m) xm^uztzb. ^ssb'j 
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HO (CH 2 CH 2 CH 2 CH 2 0) n H+20CNC 
H 2 CH 2 CH 2 Si (OC 2 H 5 ) 3 -*(0C 2 H 
5 ) 3 S i CH 2 CH 2 CH 2 NHCOO (CH 2 CH 
2 CH 2 CH 2 0) n CONHCH 2 CH 2 CH 2 Si 

(OC 2 H 5 ) 3 

[0088] (««3S«ini*4Hmt5' 'J )vm£M<tt; 

ft) 8 fe(£. tfyf-^f-l/y/yn-^lOOO 
(HWi 10 0 0: «£IS«til) XlfcKUx 
^W/y 3-^*6 0 0 (S»^iW»600:« 

[0089] 'J* 1 ** 5 " 

v y vi£ <*tf£t@BfcR) i ■ o g yrn; v 

[0 0 9 01 m&m2 

mmmnza^x, ?y?xhvymo- sgfflv^ 

[009 1] 

5 0 Oftb 9 1# 'J T b 9 * f-V >^ 'J 3 # 2 5 0 
(7/UHy-yf-ttSS) fcffl^. ?y?ZhVyW&l ■ 
1 7 gfflv\ 

[0092]H*SWI4 

mmi^ti^x. sgfflw 

KRxf-WV 5:0. 5gJPt, MM* 

[00 9 3] m.M5 

jdt«i«J^T. *y/xMJf**o. 7 5gffl 

[00 94] ggffcffl6 
[00 9 51 18HW7 

ism 1 1 fwk tT»4,itfc5W h y x y * 

TKyrb^tV^^xb'O- 67g. 7i-/H-y 
Xbdf>-^7V(*^y 3 -^M) 0. 33g*4 



V7 - a ,V-;H. 0gt»fc. .I<0i§?SkteS1 
fc. ^y^h'JyKO. 5 7g. KKTutri^y (W 
ftM£ttH)'0. 2 8g*4V7 , cwV-/H. 

iS$L£$> |*ig9cm^y^b'^i /J !'-- ut;: ^ L 
&yUf. £»s,+-l/**-*VC6 0XrC12lWiD 

[0 09 6] HJfcffl8 

i: /-/K99 0 : 1 Oil-&HSv£*AU:<Li: 

[0 0 97] HJS«*19 

^jt TPF70E-00 1 J (»iBt*tt7 0/zm, 8Kt 
SI Ojum) SO. 1 g»ifcifc«Wi. WUk 

[0098] mmmi o 

satwieav^ ^yrb^^y^y3-^#6 
sooftbOfc^y^b^^i'^y^-^ 100 
o (mmm) m^^tmu. mmtm 
«cLT«t«te. i^MctfyTh^^y^ys 

10 0 0 £/<-3-*-fcJ: 9S*3/imi:$r& 
J3fc»BU #*JStttti (E-TEKttiL f«S 
&*0. 3 0mg/cm2 . «{12 0mm) tMcOM® 

6 0mL/mi n(CT»etfc. 
tt£3« ( V7hV>#m. 1 2 6 OS) SrfflWCWg 
[0 099] JtSWIl 

DuPonta ^a D n«. fNaf i on 1 1 7 j 
[0 100] Jt«EW2 

yo 5g ^y^xhyvKSrO. sgktfciktt 
Wtt, Wt«7tWHcUT«t«fc. i»it»Wi. 

[0 101]U3Kffl3 

5QtWlfctJV^T» ^y^Xby^KSrO. 2 5gkL 
KJtMST 1 4 0*C(*-C 3 B^OTiS t . l+O 

marnm w 3-s^x«m tg/dta3 



I 



(?l 3 

2 o > izx 2 o o'czx-mmvmzixf. 

[0 10 2] M3KW4 

|C, SflJtt&k LT 1 Nig$$r 0 . 5 gl«. 

[oi 03] nam i 

(^byxb^i^y/l'FT*^*-^-^) * 
,j f .|»5^f.l / y^ij3-^#650«)ft*) l )fcl. 1 
2 -HT*^*-'K^*5'fT^a«) 20. 2 

g (loommo i ) , mmizMLxm&<r>3-^J 

x*#S'i'U/W7afcr;M75'T*-M4 9. 5g; 
200m.no l ) fcJflvtfriiHWi, WWUfcH* 

->\,zm^tzmt\m%io. x-T>wfr&fci*fc4^ 
tuyom^mx-hz. H^avs**-* 

x-n, y-fyitt-Mj^M-^m^^xm 
mm*'* v \ h ux^^y /wk*«rifc 

jKSgbijxh^v'i/y^kHT*^^-^!- OgSr 

[oi 04] nam 2 

tfotf* (b'jxh^-^'J^) Cr-fit* 
xttll) «Hv«:£fc«*Hi. nam fcBH*fcLTK 

a. x-^/ns*. wfym&inz-r* hyxh* 
[01 05] nam 3 

naffl 1 2 (CfcWt , * ^* H 'J 0.78 
[0106] SQtm4 
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1 . oAstvfczb jaw*. natai 1 2 1 nmz ix 
[0107] nam 5 

<fi£**>ttiifci») ?v/xhyyisw>**>y^ 
im2tmmLxmm. mimx\ m?h^ 

fc. na0«2 kHaHtttflaWr«W»fe*>*« 
[0108] ib8E$5 

jowi2Kisv»t. *sghyxh#j/^y;u#y7-h5 
^yxf-vy^i/F (WHF*6oo) tfflvvfei 

[0109] nam 6 

iiiimtiifcftfctf yrh^f-i'i'/y a-^#6 
0. 3 0gS.t/^yx^y^y3-;w#6oooffi* 

atft*4M»tt^ , J^**»^l'fcft^Hi0. 7 0g£ 

^y/xh'jyK (WSia«ttli) o. 25g, & 
Kxf-k^O. 2 5g«r4V7*a/V-/H. Ogfc* 

nitz'ik. rtgQcmcO^yx^Vy^^-^^sSL^ 
«&W*E^T, 6 0'CT'l 2l«JfiLfc. flfeh. 
fcffiJi. 1 Q0ixm<r>MA-X'h*>1z. 

[0 1 io]nam7 

nam titw^yrh^^-f-wv/y 1 

0 0 0 <OpiJ*Jg^0*^»tt^ 'J 

0. 3 0g&v#yx^vy^y3-^#6oo^* 

*fcjB**Jlftt^yiHE**At*:fl:-& ) »0. 7 0gS: 
«16kH*tfiV\ R*fWtfc. 

[oniinawi8 

nawiitiitixfcsKyT h9^f-w^y 1 
0 0 om^zm^m^'^^^^ 
0. 5 0g».^yx^-i/y/y3-^#6oocow* 

m:flO*#IBtti'y^S**ALfcfc£toO. 5 0gS: 
[0112]naWll9 

nan 1 x-nhtitzx yrh5^tu>-/y 1 
0 0 o<oW5Mfclni*4M»tt^y ;l * fc *^ L ' fcfl: ** 

0. 7 0gR^yx^-Vy/y3-^#6 0 0cOp* 
JBK»*#SHt^ 'J ;wtS**^ tfcft^* 0 . 3 0 g £ 

4 vra , 1 . 0 g izm Lfzz tvwt. na 
[01 13] mm2o 

naw 2 tcfcv^ . 3 ^Ti^igts^^ y * --t- 1 1 

0. lgflni^tmWi, HaW2kH«CLTK* 
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[ o 1 1 4 1 jah. mmo&s. ais&s 



[0115] 
[Hi] 




[0 116] 



[312] 
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[0117] 




[0118] 



[*4] 
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[0 1191 «l-*40lS»J: , )Wfe*^5J^K« * 
mm (A) , *K-iM5tt*Sr«1-*3itodB«flBS 
ft (B) . TnhyfiWttfWH (C) . TSdffc ( D ) 
***U (A) k (B) t*9««t^'PISfttfc*« 
flora byfiaMW (5Htm~2 0 ) ti, wffti 
■HftttfcWu &v 1 4 h >izmm* 



a.bti. ttz. m < a) ~ (d ) *>*»-c*wb** 
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|g**«HM«C»llPtfc«^ (Wt«l 6-1 9) tt. 

m i kfat«3 fc tmxo mmxmz 
tswx it w«RB*»^wR«** i * . 
mmmt^tch-f. wx\t 

x-it. ^m^rohymm^m^izmL^vmx' 

Ztz. 

[0 120] 



mnrnwifm^.^ 1 o oxs(±fc±if * - 1*^ 

M&x*;^-?^?) l*n.b^ t Steffi . 
[Hi ] *5Wl*>Tn h y€3HtKSrfflv^^J®ftW 
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